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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface- acoustic- wave filter constituted using the surface- acoustic- wave 

resonator. 

[0002] 

[Description of the Prior Art] Drawing 3 is the plan having shown roughly the most fundamental composition of the conventional 
surface-acoustic-wave filter 1 0. The reflector for the blind-like electrode for the substrate in which 1 1 has piezoelectric, and 1 3 
and 15 exciting a surface acoustic wave in this drawing 3 , respectively, 17a and 17b, and 19a and 19b reflecting a surface 
acoustic wave, respectively, and 21 show an input terminal, and 23 shows an output terminal. Each reflectors 17 a- 19b are what 
juxtaposed many longwise electrodes a and short-circuited these longwise electrode a by Electrode b at each ends, and are 
constituted. 

[0003] The 1st surface-acoustic-wave resonator 25 consists of a blind-like electrode 13 and reflectors 17a and 17b, and the 2nd 
surface-acoustic-wave resonator 27 is constituted from this surface-acoustic-wave filter by the blind-like electrode 1 5 and 
Reflectors 19a and 19b. It can express that the equal circuit of each surface-acoustic- wave resonators 25 and 27 is indicated by 
the 192nd page of surface-acoustic- wave engineering (the Institute of Electronics and Communication Engineers issue, the 
Shibayama Mikio editorial supervision, (Showa 58)). For example, if it is the 1 st surface- acoustic- wave resonator 25, it can 
express like drawing 4 (A). Here, they are an inductor L 1 , a capacitor C 1 , CO 1 , and resistance r 1 . Each parameter is the number 
of the electrode fingers of the blind-like electrode 1 3 shown in drawing 3 , and the intersection length 13. It is determined by the 
number of the longwise electrode a in length and Reflectors 17a and 1 7b etc. Moreover, the representative circuit schematic of the 
2nd surface-acoustic- wave resonator 27 The input/output terminal of the representative circuit schematic of the 1 st 
surface-acoustic-wave resonator 25 is transposed to an output terminal or an earth terminal, respectively. Furthermore, the thing 
for which an inductance, a capacitor, and resistance are replaced with L2, C2, and C02 and r2, respectively (however, 
numerically, there maybe a case of L2 =L1, C2 =C1, C02=C01, and r2 =rl.) It can express. And each parameter L2 of the 2nd 
surface-acoustic-wave resonator 27, C2, and C02 and r2 It is determined by the composition of the blind-like electrode 1 5 of the 
2nd surface-acoustic- wave resonator 27, or Reflectors 1 9a and 1 9b even if it attaches. 

[0004] Moreover, the 1st 25 surf ace-acoustic- wave resonatorLl, CI, and C01 and rl It is an impedance Zl comprehensively. 
When displaying, the representative circuit schematic of drawing 4 (A) can be expressed like drawing 4 (B). Moreover, the 2nd 
27 surface-acoustic- wave resonatorL2, C2, and C02 and r2 It is an impedance Z2 comprehensively. When displaying, the 
representative circuit schematic of surface-acoustic- wave filter 10 the very thing shown in drawing 3 can be expressed like 
drawing 5 . It sets to the circuitry of this drawing 5 , and is the impedance element Zl and Z2. In the case of what is displayed 
with the equal circuit of drawing 4 (A), it is common knowledge that a filter shape is obtained in this circuit. 
[0005] It is LI, CI, C01 and rl, L2, C2, and C02 and r2 by the specification of a filter shape demanded in this 
surface-acoustic- wave filter 10. Each parameter is determined. Moreover, when many out-of-band magnitude of attenuation needs 
to be taken, it is used, carrying out cascade connection (the circuit of drawing 5 being cascade connection) of this 
surface-acoustic- wave filter 1 0. 

[0006] By the way, generally a surface-acoustic- wave filter is weak to power, and power-proof is called about hundreds of mW. 
Since the vibrational energy of a surface acoustic wave is concentrating on the front face of a piezo-electric substrate (it 
concentrates on the substrate portion in less than one wave of Mr. Fukashi 90% or more from a substrate front face), this reason is 
considered for generating heat when high power is impressed. In order to suppress generation of heat, it is necessary to distribute 
the vibrational energy of a surface acoustic wave. In order to distribute vibrational energy, the number of the electrode finger of 
the blind-like electrodes 1 3 and 1 5 is increased, or it is the intersection length 13 of an electrode finger, and 14. It is necessary to 
lengthen length. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if the specification of a surface-acoustic-wave filter is given and it will say 
in each parameter of each surface-acoustic-wave resonator in this filter, and the above-mentioned example, each parameter LI in 
the representative circuit schematic of the 1 st surface-acoustic- wave resonator, C 1 , r 1 , CO 1 , and each parameter L2 of the 2nd 
surface-acoustic-wave resonator, C2, r2 and C02 will be uniquely determined as the value according to the above-mentioned 
specification, respectively. Therefore, with the composition of drawing 3 , since the electrode index of a blind-like electrode, 
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intersection length, and the number of a reflector will also be decided uniquely, the power-proof of a surface-acoustic-wave filter 
will also be determined uniquely. 

[0008] This invention is made in view of such a point, therefore the purpose of this invention is to offer the surface-acoustic-wave 

filter which has the structure which improvement in power-proof tends to plan compared with the former. 

[0009] 

[Means for Solving the Problem] In order to aim at achievement of this purpose, according to this invention, in a 
surface-acoustic- wave filter equipped with at least two surface-acoustic-wave resonators equipped with the blind-like electrode 
for exciting and detecting a surface acoustic wave, and the reflector for reflecting the surface acoustic wave excited by this 
blind-like electrode, it is characterized by having made the blind-like electrode of at least one surface-acoustic-wave resonator 
into division electrode structure. 
[0010] 

[Function] According to the composition of this invention, since the blind-like electrode was made into division electrode 
structure, the technique of lengthening the intersection length of this blind-like electrode as 1 of the technique for meeting and 
bending and satisfying the same specification as the surface-acoustic- wave filter of a case can be taken. Since the vibrational 
energy of the part and a surface acoustic wave can be distributed, that the intersection length of a blind-like electrode can be 
lengthened can aim at improvement in the power-proof of a surface- acoustic- wave filter. 
[0011] 

[Example] Hereafter, with reference to drawing 1 and drawing 2 , the example of the surface-acoustic-wave filter of this invention 

is explained. In addition, each drawing used for explanation is roughly shown in the grade which can understand this invention. 

Moreover, about the constituent explained using drawing 3 or drawing 4 in each drawing, and the same constituent, the same 

number as the number used by drawing 3 or drawing 4 may be attached and shown, and the explanation may be omitted. 

[001 2] Drawing 1 is drawing having shown roughly the composition of the surface-acoustic-wave filter 30 of the example of this 

invention. Specifically, it consists of two surface-acoustic- wave resonators 40 and 50, and the example of the 

surface- acoustic- wave filter which applied invention of a parenthesis is shown. 

[0013] the 1st which constitutes it from a surface-acoustic-wave filter 30 of this example, and 2nd surface-acoustic-wave 
resonators 40 and 50 each blind-like electrodes 41 and 51 are made into division electrode structure, respectively Specifically, 
the blind-like electrode 41 in the 1st surface- acoustic-wave resonator 40 is that to which while it is mutual carried out the series 
connection of 1st blind-like electrode 41a and the 2nd blind-like electrode 41b electrically as the portion of the back of the 
Kushigata portion lapped, and is constituted. Similarly, the blind-like electrode 51 in the 2nd surface- acoustic- wave resonator 50 
is that to which while it is mutual carried out the series connection of 1 st blind-like electrode 5 1 a and the 2nd blind-like electrode 
51b electrically as the portion of the back of the Kushigata portion lapped, and is constituted. Furthermore, the blind-like 
electrode [ in / the 1 st surface-acoustic- wave resonator 40 / at this example ] 4 1 , the 1 st and 2nd blind-like electrodes 4 1 a and 
4 lb - each intersection length - each - 11 It constitutes so that it may become, the 1 st of the blind-like electrode 5 1 in the 2nd 
surface-acoustic-wave resonator 50, and 2nd blind-like electrodes 51a and 51b - it constitutes so that each of each intersection 
length may be set to 12 (these are hereafter called "2 division electrode structure" for short.) . 

[0014] Supposing the electrode index of each blind-like electrodes 41 and 51 in the surface-acoustic- wave filter 30 of this 
example and the electrode index of each blind-like electrodes 1 3 and 1 5 in the conventional surface-acoustic-wave filter 30 
explained using drawing 3 are equal here In-ord er to obtain the resonance characteristic equal to the property of the 
s urface- acoustic-wave filter 1 0 shown in drawing 3 with the surface-acoustic- wave filter 30 of this example, it i s related with 
intersecHonTengih, and iFIsll =21.3 and 12 =21.4. A relation is needed. This reason is explained referring to drawing 2 below. 
[0015] The equal circuit of the surface-acoustic- wave resonator which consists of a blind-like electrode and a reflector is 
expressed like drawing 4 (A), as already explained, therefore, the electrode index of a blind-like electrode -- equal --**-- each 
blind-like electrodes 4 1 and 5 1 , when each is surface-acoustic-wave resonators 40 and 50 like this example made into 2 division 
electrode structure intersection length 11 Intersection length 13 in the conventional structure (refer to drawing 3 ) receiving - 11 
=21.3 it is and intersection length 12 Intersection length 14 in the conventional structure (refer to drawing 3 ) receiving - 12 
=21.4 it is - supposing - The representative circuit schematic, for example, the representative circuit schematic of the 1st 
surface-acoustic-wave resonator 40, can be expressed like drawing 2 (A). Here, you may think that the blind-like electrode 41 of 
the impedance at the time of separating a points of the representative circuit schematic of the 1 st surface- acoustic- wave resonator 
40 and b points in this 1 st surface- acoustic- wave resonator 40 is the same as that of the impedance when not separating since it is 
2 division electrode structure and a points of the equal circuit of drawing 2 (A) and b points become this potential. Therefore, the 
representative circuit schematic shown in drawing 2 (A) of the 1 st surface- acoustic- wave resonator 40 can be expressed like 
drawing 2 (B). moreover, the equal circuit of this drawing 2 (B) - setting - a resistance component - two r 1 it is - since - 
although it can see for this representative circuit schematic being different in respect of a resistance component to the 
conventional representative circuit schematic shown in drawing 4 (A), since Q (quality factor) is generally very high in a 
surface- acoustic- wave resonator — resistance component 2rl**rl ** — it can regard 11 since it is such, and 12 each — 11 =21.3 and 
12 =21.4 ** — he can understand a thing and a bird clapper with the conventional surface- acoustic- wave filter 40 same in equal 
circuit explained by carrying out using the surface-acoustic-wave filter 30 and drawing 2 (B) of an example 
[0016] Since intersection length increases 4 times, he can make the substrate field of one 4 times the area of this distribute the 
vibrational energy of a surface acoustic wave with the surface-acoustic-wave filter 30 of this example compared with the 
surface-acoustic-wave filter 10 of structure conventionally which was explained using drawing 3 . For this reason, power-proof 
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can be raised by 4 times. Moreover, though division electrode structure is adopted, a filter shape can obtain the same filter shape 
as the former. Moreover, though division electrode structure is adopted, a filter shape can obtain the same filter shape as the 
former. 

[0017] Although the example of the surface-acoustic-wave filter of this invention was explained in ****, this invention is not 
restricted to an above-mentioned example. 

[0018] for example, — an above-mentioned example ~ the 1st and 2nd surface-acoustic-wave resonators 40 and 50 — each 
blind-like electrodes 41 and 51 - although each was made into division electrode structure, when one blind-like electrode of the 
surface-acoustic-wave resonators 40 and 50 is made into division electrode structure, conventionally, power-proof can be raised 
However, it is suitable to apply this invention to the surface-acoustic-wave resonator 40 of an input side in that case. Moreover, 
when using it, carrying out cascade connection of the surface-acoustic-wave filter 30 when many out-of-band magnitude of 
attenuation needs to be taken, of course, this invention can be applied. By making into division electrode structure the blind-like 
electrode of at least one surface -acoustic- wave resonator contained in it also in that case, improvement in power-proof can be 
aimed at conventionally. Moreover, though division electrode structure is adopted, a filter shape can obtain the same filter shape 
as the former. 

[0019] Moreover, although the above-mentioned example explained the example which makes a blind-like electrode 2 division 
electrode structure, it is also possible like trichotomy and quadrisection to increase the number of partitions further. Power-proof 
can be further raised by increasing the number of partitions. Moreover, although an above-mentioned example shows the example 
which constitutes the blind-like electrode 41 and 51 so that the intersection length in the 1st and 2nd blind-like electrodes may 
become equal mutually in the 1st and 2nd surface-acoustic-wave resonators 40 and 50 (11 and 12), it may not be a 
division-into-equal-parts rate. Also in that case, power-proof can be raised compared with the former. 
[0020] 

[Effect of the Invention] Since the blind-like electrode was made into division electrode structure according to the 
surface-acoustic- wave filter of this invention so that clearly from the explanation mentioned above, the technique of lengthening 
the intersection length of this blind-like electrode as 1 of the technique for meeting and bending and satisfying the same 
specification as the surface-acoustic-wave filter of a case can be taken. Since the vibrational energy of the part and a surface 
acoustic wave can be distributed, that the intersection length of a blind-like electrode can be lengthened can raise the power-proof 
of a surface-acoustic-wave filter conventionally. 



[Translation done.] 



